The lateral stability of bending non-prismatic thin walled beams is carried out using orthogonal Chebyshev series. The considerations apply to a system with variable geometrical parameters. The problem leads to fourth order coupled partial differential equations with variable coefficients. Equations were solved using orthogonal Chebyshev series. The presented method of solution is based on the theorem leads to an infinite system of algebraic equations. In order to verify the results were compared with results obtained by FEM and other authors.
Introduction
Although the lateral torsional buckling of thin-wall beams has been studied by many authors, only a few studies are referred to here because of the limited space. The subject of this analysis is the lateral torsional buckling of a monosymmetric thin-walled nonprismatic beam. The displacement equations describing the problem were taken from [1] and [2] , where they had been derived using the virtual work principle and solved using an approximation method based on classic power series. In this paper the method described by Paszkowski in [6] was used to solve the lateral torsional buckling problem. In this method orthogonal Chebyshev series are used to approximate the solution.
Examples of the use of the method can be found in the earlier works ([3,4,5] ) by the present authors. By applying the theorem described in [6] one gets an infinite recursive system of algebraic equations for determining the sought coefficients of the series. Calculation cases were solved to verify the derived equations. The lateral torsional buckling of simply supported beams with a monosymmetric and bisymmetric cross section and that of cantilever beams were analyzed. The obtained critical moments and forces were compared with the results reported by the authors of [1] and with the values obtained using FEM.
Problem formulation
The lateral torsional buckling (LTB) of a thin-walled nonprismatic beam with an open cross section, under load z q symmetric to plane xz is considered. The bending moments produced by this load are denoted as y M and assumed to be known. The coordinate system adopted in the analysis and the denotations of the displacements are shown in Fig. 1 . In order to derive the equations in [1] the following assumptions concerning the components of the displacement of point M (U, V, W) on the section contour were made: . The displacement equations describing the problem of the lateral torsional buckling of the monosymmetric beam are as follows (see [1] ): 
Solution
The method described in [6] and in the authors' earlier works [3, 4, 5] was used to solve differential equation with variable coefficients (10). According to this method, the solution is sought in the form of the Chebyshev series
where ... 
satisfy the following recursive relations (see [6] , theorem pp. 231 and 323) 
[ , and functions m Q are defined by the formulas
Having substituted the coefficients of the expansion of functions m Q into Chebyshev series into equation (13), one gets the following infinite system of algebraic equations
in equation (15) defines a certain adopted reference system. At this stage in the solution, terms
equation (15) contain the coefficients of the expansion of the functions being the coefficients of equation (10), as well as the coefficients of the expansion of the derivatives of the functions. When terms
are transformed using the formula ( [6] , p. 124) , 0 , 2
of equation (15) ultimately
were used in formulas (17)-(22). The first four equations in system (15) are identically satisfied. They are replaced with four equations describing the boundary conditions. In order to formulate the equations the following identities specifying the values of the Chebyshev polynomials and their derivatives in points 1 x are used: 
Calculation cases
In order to verify the algorithm it was used to solve calculation cases. The first two cases were taken from [1] . (Fig. 2) . Two variants are considered: 1) the beam has a bisymmetric cross section and 2) the beam has a monosymmetric cross section. The dimensions of the beam cross sections are shown in Fig. 2 . The critical moment values calculated using the proposed method are presented in Table 1 (for the beam bisymmetric in cross section) and in Table 2 (for the beam monosymmetric in cross section). The tables also show the critical moments reported by the authors of [1] and the critical moments calculated using FEM (Sofistik) by the present authors. Table 3 and similarly as in Case 1, they are compared with the ones reported by the authors of [1] and with the results determined using FEM. Table 4 and compared with the ones obtained using FEM. 
Case 1

Conclusion
The numerical tests validated the algorithm used to solve the problem of the lateral torsional buckling of the nonprismatic thin-walled beam with an open cross section. The comparisons showed very good agreement between the determined critical moments and critical forces and the values reported by the authors of [1] and the results obtained using FEM. Larger differences can be noticed only in Case 2 where the values obtained by the present authors are by about 0.3-12,3 % higher than the ones reported in [1] , but they differ only slightly from the values obtained using FEM.
